Leaf characteristics of two representative deciduous-tree species in Korean peninsula were compared to assess directional ridge effect on leaf traits of both species. Leaf mass per unit area (LMA) of Rhododendron schilippenbachii in south-facing ridge slope was significantly higher than that in north-facing ridge slope, while Quercus mongolica did not change LMA. Leaf mass of Q. mongolica was increased depending on leaf size irrespective of slope. However, leaf mass of R. schilippenbachii changed differently in responding to expansion of leaf area between both slopes resulting from retardation of leaf expansion in south-facing slope. R. schilippenbachii showed higher leaf nitrogen concentration per unit area (LNCA) in south-facing slope than that in north-facing slope, while Q. mongolica indicated no difference in LNCA between southand north-facing slopes. However, both species revealed no significant difference in leaf nitrogen concentration per unit mass (LNCM) between south-and north-facing slopes. LNCA of Q. mongolica was about two times higher than that of R. schilippenbachii. These results indicate that there is a difference in leaf characteristics including leaf thickness and nitrogen allocation between Q. mongolica and R. schilippenbachii, suggesting the difference of plasticity.
Introduction 1)
The degree of light availability in an individual plant or plant community levels is known to be a key factor in determining photosynthetic carbon gain.
Many studies have reported a close relationship between leaf characteristics and light conditions within a closed canopy and/or within tree crown (Ellsworth and Reich, 1993; Evans, 1993; Pons et al., 1993) .
Leaf nitrogen concentration, one of the representative leaf characteristics, varies spatially at a given canopy or even leaf position within a tree crown according to light availability (Anten et al., 1996a, b; Werger 1987, 1994; Le Roux et al., 1999) . This resulted from different allocation of nitrogen into leaves according to light conditions in canopy layers and/or the position of leaves in tree crown. Many studies have also reported a strong correlation between LNCA and light availability in leaves within canopy (DeJong and Doyle, 1985; Ellsworth and Reich, 1993; Gulmon and Chu, 1981; Hirose and Werger, 1987; Niinemets, 1995 Niinemets, , 1997 Reich and Walters, 1994) . LMA that related to leaf structural trait is also a useful parameter in relation to light availability of individual leaves within canopy (Eschrich et al., 1989; Ishida et al., 1999; Kimura et al., 1998; Le Roux et al., 2001; Meir et al., 2002; Uemura et al., 2000) . Thus, leaf nitrogen concentration and LMA are widely used in evaluating physiological and ecological responses of plants related to photosynthetic performance in a variety of levels (Kull and Kruijt, 1999; Sinoquet et al., 2001 (Kim 1992) . In the middle part of Korean peninsula, Q. mongolica and R. schilippenbachii are tree species forming the tree layer and shrub layer in the broadleaved deciduous forest, respectively (Kim, 1992) . In Mt. Jiri (1,915.4 m at peak) located in the southern part of the Korean peninsula, R. schilippenbachii and Q. mongolica are distributed at south-and north-slopes facing each other around 1,000 m near mountain ridge (Park et al., 2006) .
In this paper, I analyzed leaf characteristics of R. schilippenbachii and Q. mongolica plants to assess how oppositely facing habitat affects leaf ecophysiology. ciliatum and Sasa borealis are sparsely colonized.
Materials and methods
Both sites are about 100m away each other along ridge line. For sample collection, each site was further divided into south-and north-facing slopes.
Both slopes facing each other in each site are about 20m away from the ridge line and gently inclined.
Overall physiognomy of forest including species composition was similar between both slopes in each site. Sampling was conducted from randomly selected Leaf mass increased with increase of leaf area irrespective of plant species (Fig. 2a, c) . Q. mongolica showed almost same pattern in leaf mass increase in both slopes, while R. schlippenbachii showed different increase pattern in dry mass as leaf area was increased. Furthermore, this trend was shown in the relationship between leaf area and LMA (Fig. 2b, d ).
This may be due to the difference in the extent of plasticity in responding to light conditions between the two species. In addition, it may also be caused by Leaf nitrogen is distributed along light availability within canopy to maximize carbon assimilation per unit leaf nitrogen (Hirose and Werger, 1987) and LNCA is proportional to the irradiance available at the leaf position (Dejong and Doyle, 1985; Niinemets, 1995 Niinemets, , 1997 . A significant difference in LNCA of R.
schlippenbachii plant was shown between slopes (p<0.05), while no significant difference in that of Q.
mongolica was revealed between them (Fig. 3) .
However, in LNCM there is no significance in both species irrespective of slopes and months (Fig. 4) . Leaf nitrogen content is strongly correlated with photosynthetic capacity including carboxylation capacity and electron transport rate (Hikosaka, 2004) . As leaf nitrogen is expressed as unit area base a strong correlation is revealed between leaf nitrogen concentration and light availability, whereas the correlation appears inconsistently as it is expressed as unit mass base (Ellsworth and Reich, 1993; Niinemets, 1995 Niinemets, , 1997 Reich and Walters, 1994) . Leaf thickness, palisade depth and mesophyll cell density may contribute to the different results of correlation between LNCM and light availability (Thomson et al., 1992; Witkowski and Lamont, 1991) . Though LNCA is strongly influenced by light availability and LMA is the result of structural modification to light conditions (Ellsworth and Reich, 1993; Hirose and Werger, 1987; Niinemets, 1995 Niinemets, , 1997 .
Sometimes non-linear relationship was revealed and no significant effect of light on leaf nitrogen concentration is shown as water stress effect is exerted (Rodriguez-Calcerrada et al., 2007) . Leaves of R. schlippenbachii in north-facing slope that showed low LMA must be shade-typed leaf (Fig. 1) because shade-adapted plant species shows low LMA, compared with sun-adapted plant species (Lambers et al., 1998) . Under high LMA photosynthetic nitrogen use efficiency and nitrogen allocation to Rubisco and thylakoids tend to decrease (Hassiotou et al., 2010) . Nitrogen allocation into Rubisco and thylakoids that are directly connected to photosynthetic capacity are important to maximize photosynthetic carbon gain (Field, 1983; Lambers et al., 1998 
